Stationary and portable eyewash stations which go unused for months or years may represent a reservoir of amoebae, heterotrophic bacteria, fungi, and Legionella spp. Freeliving amoebae, including Hartmannella, Vahlkampfia, and Acanthamoeba spp., have been isolated from eyewash stations (22) . The severity of Acanthamoeba eye infections is well documented (8, (14) (15) (16) 24) . Infections caused by Acanthamoeba spp. are generally resistant to antibiotic therapy (14, 24) .
Pseudomonas spp. are commonly isolated from soil and water samples. Some species, e.g., Pseudomonas aeruginosa and P. cepacia, are recognized as human pathogens, while others, formerly recognized as saprophytes and commensals, have been incriminated as opportunistic pathogens. The latter have been found to occur in distilled water and to colonize pharmaceutical supplies, disinfectants, and soaps. P. aeruginosa is highly invasive and is a causative agent of eye infections. In addition, such eye infections are resistant to antibiotic therapy. In a nosocomial outbreak, P. aeruginosa was shown to be responsible for 6 of 10 eye infections, and in 3 of those cases, the patients lost their sight (9) .
Legionellae are ubiquitous in freshwater environments and have been isolated from various aquatic habitats, including ponds, lakes, rivers, and both potable and nonpotable water distribution systems (18) . Legionellae have frequently been isolated in association with amoebae, which may serve as a host or provide growth factors for the legionellae, as in the case of Hartmannella spp. (6, 23) . The primary route of infection by legionellae is considered to be via inhalation. If portable, plastic, self-contained eyewash units or safety showers (connected to the same potable water supplies) become contaminated with legionellae, frequent emptying and filling may result in the formation of potentially infectious aerosols.
In light of the above-described information, it was decided to examine stationary and portable eyewash stations for the presence of heterotrophic bacteria which could pose a threat if the stations were used to flush injured eye tissue as well as serve as a potential source or reservoir of Legionella spp.
MATERIALS AND METHODS
Sample collection. Water samples (400 ml) were collected in sterile glass bottles (Corning Glass Works, Corning, N.Y.) filled directly from the eyepieces of 40 eyewash stations examined in this study. The collection bottles were returned to the laboratory immediately after collection for bacteriological and chemical examinations.
Water quality. The pH of each sample was recorded with a compact pH meter (model C-1; Horiba, Kyoto, Japan).
The concentrations of NH4 (10 mg/liter), Fe2" (3 mg/liter), and Cu'+ or Cu2" (10 AODC for the eyewash water samples were 104 to 109 cells per ml, while bacterial counts on R2A and nutrient agars ranged from 0 to 106 CFU/ml (Table 2) . AODC showed a significant correlation (P < 0.05, 95% confidence limit) with total viable counts on nutrient, R2A, and Sabouraud dextrose agars (Table 3) . Total fungal counts ranged from 0 to 104 CFU/ml on Sabouraud dextrose agar, with 17 of 40 (42.5%) samples yielding fungi. The fungi were not identified, since the fungal analysis was limited to enumeration, i.e., a crude estimate of the viable fungal population. Heterotrophic bacteria isolated in the study were identified with Gram and oxidase reactions, utilization of glucose in O/F medium, gelatin liquefication, production of fluorescein, arginine hydrolysis, growth at 4 and 42°C, growth on MacConkey agar, and G+C content as the determining features. The isolates were pigmented, gram-negative rods, with the majority of the samples producing no change in O/F medium. Oxidase-positive, rod-shaped bacteria with G+C contents of 60 to 69% represented the majority (104 of 142) of the isolates, whereas the G+C contents were 70 to 75% for 15 isolates, 50 to 59% for 11, and 37 to 49% for the remainder. P. aeruginosa was not identified in any of the samples. However, on the basis of biochemical character- (19) . When the practice of weekly flushing of an eyewash station is not followed after installation of the system, heterotrophic bacteria may be detected in the system, mainly because of biofilm formation along the walls of the pipes and inside the eyewash fixture. Biofilm formation was detected in this study by swabbing with sterile cotton swabs and culturing on R2A and nutrient agars (data not shown).
Small-volume (500-ml), hand-held eyewash bottles were also examined. The data obtained in this study indicated that unused bottles of sterile water remained sterile but that bottles which were used and replaced were contaminated (data not shown). To reported in 1988 (7) , and that of L. feeleii was reported in 1985 (17, 21) . That both of these organisms are potentially pathogenic is not in dispute. What has been demonstrated in this study is that there is yet another source of legionellae, one which has insidious implications, since the victims of a possible infection from this source may be individuals already suffering a traumatic injury.
In conclusion, contaminated eyewash stations constitute a potential environmental hazard, since 95% of the stations examined in this study yielded viable counts of heterotrophic bacteria ranging from 102 to 105 CFU/ml on R2A agar. In addition, 47.5% were positive for amoebae, 42.5% were positive for fungi, and 7.5% were culture positive for Legionella spp.
When eyewash stations are used, they create aerosols, and inhalation of aerosols contaminated with Legionella spp. has been shown to cause legionellosis. Documented cases of Legionnaires disease and Pontiac fever (a nonpneumonic form of legionellosis) have been attributed to contaminated faucets (2), shower heads (18) , a decorative fountain in a hotel lobby (5) , and a vegetable misting machine in a supermarket (13) . Thus, an airborne route of transmission has been documented for Legionella spp., but other routes should not be excluded.
